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experiments reponted here provide further evi- 
dence of the physiological function of epineph- 
rine in athe adjustment of the organism to a 
situation of “stress” which involved a rapid 
change in the concentration of a blood elec- 
trolyte. The source of the rapidly mobilized 
plasma potassium after the administration of 
glucose per os and lthe “blocking” of this phe- 
nomenon with epinephrine is under investiga- 
tion. 

Summary. A hyperkalemia and cardiac 
standstill resulting in 100% mortality was 
induced within 20 minutes after the adminis- 
tration of 2 ml of a 50% glucose solution into 
the stomachs of adrenaleotomized rats. Pre- 
treatment with epinephrine 60 minutes before 
the administration of lthe glucose solution pro- 
tected ithe adrenalectomized rats. Pretreat- 

ment with lipo-adrenal extract 120 minutes 
before giving the glucose solution did not pro- 
tect the adrenalectomized rats. The admission 
of the glucose solution to demedullated rats 
with functional adrenal cortices resulted in a 
50% mortality. The difference in mortality 
of the adrenalectomized and demedullated rats 
was ascribed to the initial relatively “low” 
plasma potassium concentration of the latter 
g m p .  Epinephrine pretreatment protected 
the demedullated group too. These data are 
discussed as indicating that epinephrine pro- 
tected the experimental groups of rats by in- 
ducing a lower than “normal” plasma potas- 
sium concentration and “blocking” a change 
to supranormal levels after the glucose per 0s. 
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-A direct method for determining in vivo the 
thyroidal secretion rate in rats has been de- 
scribed ( 1 ) . The method consists of injecting 
a tracer dose of 1131 and making daily ob- 
servations over Ithe thyroid area in terms of 
counts per second for a period of about 2 half- 
lives of 1131 (16 days). These observations, 
when plotted an semilog paper, can be fitted 
to a straight line, and from this line the pm- 
portionlal rate of diminution of thyroidal 1131 

can be determined and expressed as per cent 
per day. This proportional secretion rate, 
when calculated in terms of pg of thyroxine 
secreted per day. agrees with calculations 
made by other methods. Furthermore, it has 
been shown that hypophysectomy, which is 
known <to depress thyroidal activity, reduced 
the secretion rate ‘to one-ltwelfth that of nor- 
mal animals(2). Further proof that this 
method measures hormonal secretion was ob- 
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tained by determining the effect of thiouracil, 
thFoxine and sodium iodide on the disap- 
pearance of thyroidal I131. 

,%faterial and methods. Weanling male rats 
( Sprague-Dawley ) were used under conditions 
as described previously ( 2  ) . After 2 weeks on 
an iodine deficient diet, the animals were in- 
jeoted subcutaneously with a tracer dose of 
1 pc of radio-iodine, and observations were 
made daily as described. After the 48-hour 
count was obtained, the animals were sepa- 
rated into four groups: (1) controls; (2) 1% 
thiouracil in the drinking water: (3)  1% 
sodium iodide in the drilnking water; (4) 10 
mg d-lathyroxine injected daily by sub- 
cutaneuus route. Observations were continued 
for 16 days, and the propantima1 rates of dis- 
appearance of thyroidal 1131 were determined. 
Three experiments, performed at  different 
times of the years, are shown in Table I. 

Results. As shown in Table I, the normal 
rate of hormonal secretion was between 8 and 
9% per day with close agreement in the 3 
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TBBLE I. Prapol.ltiond Rate of Disappearance of Thyroidal I131 (Mean zk e m . > .  

Controls S d u m  iodide Thiouracil Thyroxine 
Exp. NO. %/day NQ. %/&y No. %/day No. %/day 

1 9/1950 9 9.33 2 .49 8 4 . 3 9 k  .58 7 48.89 f 5.80 7 4.35 -c .42 
2 11/1950 9 9.25 2 .39 9 4.40 2 .45 7 56.25 e 4.60 7 3 . 8 4 ~  .39 
3 1/1951 6 8.03 + .97 7 11.522 1.86 6 44.14 -+- 5.00 7 4.71 -C .54 

separate experiments. For thiouracil the 
average rate was 50% per day and for thy- 
roxine, 4.3% per day, again with little varia- 
tion among the three separate experiments. 
However, in the iodide experiment, the rates 
obtained in the first 2 experiments were dis- 
tinctly different from the cmtml rate but there 
was no significant change from the control rate 
in the third expe~ment. 

Discussion. The results obtained add fur- 
ther support to the proposition that the in vivo 
method as described measures hormonal secre- 
tion and does so quantitatively. First, it is 
known by other tests that administration of 
thyroxine suppresses endogenous thyroxine 
secretion, and in the present experiments the 
suppression was more than half the control 
rate (P 5 0.02 ) . Secondly, the proportional 
rate of disappearance (50% per day) of .thy- 
roidal after adqministration of thiouracil 
coincides exactly with Astwood's(3) value of 
50% per day for the disappearance of total 
thyroidal IlZ7 after the administration of 
t hiouracil. 

The effect of iodide is, however, somewhat 
puzzling, since iodide supposedly does not af- 
fect normal thyroidal secretion. In Experi- 
ments 1 and 2, however, significant depression 
occurred (P 5 0.01 ) , whereas in the third ex- 
periment, no significant change from normal 
was present (P = 0.2). These divergent re- 

3. Astwood, E. B., Harvey Lect., Series 40, 1944- 
1945, 195. 

s u b  may be due (1) to the fact that iodine 
deficient rats are not normal rats, ( 2 )  to a 
s m n d  effect or (3)  to unknown causes. It 
is also puzzling %hat Ithe administration of 
thyroxine, although inducing a significant de- 
pression of endogenous h rmond  secretion, 
did not s u p p ~ s s  thyroidal autivity as severely 
as hypophysmtomy did. The dose of thyrox- 
i'ne used was 2 to 4 times the normal dlaily 
output of thyroxine and should have induced 
a complete inhibition of thyroidal secretion, 
if its action is solely via thyrotropin inhibi- 
ition. Finally, Uxiouracil increased the disap- 
pearance rate af thyroidal IlS1 sixfold, indi- 
cating that an immediate acceleration of TSH 
secretion occurred, or that a potentiating 
process involving TSH was invoked, or that 
some factor inhibiting thyroidal secretion was 
r m v e d .  If the effect of lthiouracil were 
simply one of blocking further hormonal syn- 
thesis while allowing preformed hormone to 
be secreted at a lnormal rate, no effect on the 
disappearance rate of thyroidal 1131 should 
have been noted. 

Summary. The effect of lthiouracil, iodide 
and thyroxine on thyroidal stxretion was de- 
termined by an in vivo method utilizing F31. 
Thiouracil accelerated thyroidal secretion six- 
fold; !thyroxine inhibited it, and sodium iodide 
induced either no change or a depression of 
secretory rate. 
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